Abstract: Over the last decade, a new condition, which occurs in the presence of both sarcopenia and obesity, has been termed "sarcopenic obesity". The term describes the coexistence of obesity, defined as the increase in body fat mass deposition, and sarcopenia, defined as the reduction in lean mass and muscle strength. However, many uncertainties still surround the condition of sarcopenic obesity in terms of its definition, the adverse short-and long-term health effects (i.e., medical disease, psychosocial functioning, quality of life and mortality) and its clinical management. The aim of this short communication is to emphasize some crucial aspects that future research should take into account in order to avoid bias and misinterpretations and to underline that the study of sarcopenic obesity should be considered a scientific and clinical priority, as reported by the European Society for Clinical Nutrition and Metabolism (ESPEN) and the European Association for the Study of Obesity (EASO).
INTRODUCTION
The term sarcopenia was initially used to refer to an age-related progressive loss of lean mass and muscle strength [1] , known to be associated with morbidity, reduction in quality of life, frailty disability and increased rates of mortality. With the increasing prevalence of obesity worldwide [2] , a new condition, which occurs in the presence of both sarcopenia and obesity, has been termed "sarcopenic obesity" [3] . However, many uncertainties still surround this phenomenon with regard to the definition, the potential "negative effects" on health (i.e., medical diseases, psychosocial impairment) and the clinical implications and usefulness in terms of its treatment.
The aim of this short communication is to emphasize some crucial aspects that future research should take into account in order to avoid bias and misinterpretations and to underline that the study of this condition should be considered a scientific and clinical priority, as reported by the European Society for Clinical Nutrition and Metabolism (ESPEN) and the European Association for the Study of Obesity (EASO). In doing so, the following questions should be addressed:
What is the definition of sarcopenic obesity? I.
Is sarcopenic obesity harmful to health? II.
Is this condition worth treating? III.
DEFINITION OF SARCOPENIC OBESITY
Over the last decade, the clinical definition and diagnostic criteria for sarcopenia have been developed and both are now widely accepted and recognized by the international scientific community [4] . However, no consensus has yet been reached on how to define sarcopenic obesity. In most studies, the definition of sarcopenic obesity has relied on body composition phenotypes (i.e., lean mass) [4 -7] , low muscle strength (i.e., weak handgrip strength) and poor physical performance (e.g., slow walking) [4, 6, 7] cut-offs, usually used for the definition of sarcopenia in elderly people [4] . However, without accounting for body mass (i.e., body mass index, body surface), definitions of sarcopenia in obesity that are based only on lean mass and physical fitness may be strongly skewed for at least two reasons. Firstly, patients with obesity tend to have a relatively large lean mass. Hence, sarcopenia criteria based on this parameter may not be met in these individuals and the prevalence of sarcopenia may, therefore, be greatly underestimated [8] . Secondly, low physical fitness is more strongly associated with obesity than with sarcopenia [9] , with the result that the prevalence of sarcopenia may be overestimated.
To address this problem, recent reports have recommended accounting for body mass or body fat mass when identifying individuals with sarcopenic obesity [8] . In light of this recommendation, a new definition of sarcopenic obesity has been established, which in addition to the Appendicular Lean Mass (ALM) also includes the Body Mass Index (BMI) [10] . The following cut-offs have been proposed: ALM/BMI <0.804 in males and <0.582 in females [11] . Despite this progress, a lot of work is still needed to reinforce the concept of a suitable definition of sarcopenic obesity in order to avoid false positives and negatives. This issue is of extreme importance as the correct identification of sarcopenic obesity is fundamental to target interventions only on those patients that are really affected by this condition [12] (Fig. 1).   Fig. (1) . Suggested approach to the study the sarcopenic obesity. 
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HEALTH CONSEQUENCES OF SARCOPENIC OBESITY
It has been hypothesized that the two components of sarcopenic obesity, namely obesity and sarcopenia, may synergistically increase their negative effects on health [13] . Indeed, several cross-sectional studies have demonstrated that individuals with sarcopenic obesity have a worse cardio-metabolic risk (i.e., hyperglycaemia, hypertension, dyslipidaemia and insulin resistance) [5] , psychological profiles (i.e., depression and cognitive performance) [14] and impaired health-related quality of life (HRQoL) [15] . However, the cross-sectional design used in these studies indicates, at best, only simple associations between sarcopenic obesity and some health parameters but does not provide solid information regarding any causal relationships between the two conditions [16] . In other words, these studies are not able to determine if sarcopenic obesity may lead to the onset or deterioration of certain diseases since very few studies have longitudinally investigated the "real" effects of sarcopenic obesity on health. Moreover, the available studies have only assessed intermediate outcomes, (i.e., glucose and lipid metabolism, metabolic disorders) and not hard long-term outcomes, (i.e., mortality). These shortcomings of the research indicate the need to design longitudinal studies to clarify the real effect of sarcopenic obesity on the onset/evolution of certain diseases (i.e., cardio-metabolic, psychological) in the short and medium-terms, as well as the risk of mortality in the long-term.
TREATMENT STRATEGIES OF SARCOPENIC OBESITY
After having reached a consensus on a valid definition of sarcopenic obesity and its real effect on health and mortality, the final step is to identify potential treatment strategies (e.g., physical activity interventions, high-protein diets, protein supplements, etc.) and to use powerful randomized controlled trials to test their efficacy in limiting sarcopenia deterioration in patients with obesity. This is in line with the recommendation endorsed by the European Society for Clinical Nutrition and Metabolism (ESPEN) and the European Association for the Study of Obesity (EASO), entitled "Sarcopenic obesity: Time to meet the challenge", This recommendation suggests that this condition should be considered a scientific and clinical priority for both researchers and clinicians [17] .
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